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PROBLEM TO BE SOLVED: To ensure adhesive and sealing properties even when the 
width of the top part of a partition of a pressure room is narrowed and to prevent 
pressure from leaking to the adjoining pressure room by dividing a piezoelectric element 
into a plurality of parts by the first wide and sharrow channels and the second narrow 
and deep channels. 

SOLUTION: A diaphragm 40 has an island 42 being an island-like thick part and the 
number of these islands is two-fold of pressure rooms 32^pf a pressure room plate 30. 
The apex part of the even numbered island 42 is bonded to the free end part 22 of a 
piezoelectric element 20 and the back face of the odd numbered island 42 is bonded to 
the top part 36 of the partition 34 of a pressure room plate. The piezoelectric element 20 
is divided into a plurality of parts by the first wide and shallow channels 24 and the 
second narrow and deep channels each with the same axial line as mis channel 24. 
Practically, channel processing is performed by means of a wire saw in such a way that 
the first wide and shallow channels 24 with a channel width of approximately 
100μm are processed by using a thick wire with a diameter of approximately 
90μm. Strong tension is applicable to the thick wire to process a precise channel 
position. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] The nozzle plate which has two or more nozzle holes which carry out the regurgitation of the ink The pressure room 
board which is mostly divided into the same number with the number of nozzles, has a slot on the same number mostly with the 
piezoelectric device which is the energy source of supply of the ink regurgitation, and the number of nozzles, and makes this a 
pressure room, and the island which is an island-like heavy-gage part The number of the islands which are the ink-jet heads 
equipped with the above, and are the island-like heavy-gage parts of a diaphram is the number of double precision of the pressure 
room of a pressure room board. The point of the island of No. even joins to the crowning of a piezoelectric device, the tooth back 
of the island of No. odd joins to the crowning of a pressure room board septum, and width of face is characterized by dividing into 
plurality by the second narrow deep slot on the axis as the first large shallow slot and the first slot with the width of face same [ a 
piezoelectric device ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of an ink-jet head. 
[0002] 

[Description of the Prior Art] The conventional diaphram has prepared the piezoelectric device divided into plurality, and the 
island which is the island-like heavy-gage part of the same number. The island of a diaphram counters with the free edge of a 
piezoelectric device, and is joined. The crowning of a pressure room board septum joins the thin- walled part of a diaphram. 
[0003] Junction of a pressure room board and a diaphram presses a diaphram, after applying adhesives to the crowning of a 
pressure room board septum. Since the crowning of a pressure room board septum has countered the thin-walled part of a 
diaphram, it is the composition that the press force does not fully join the adhesives between the crowning of a pressure room 
board septum, and a diaphram. 

[0004] The thickness nonuniforrnity by application produces adhesives. The thickness nonuniformity of adhesion becomes the 
factor which checks the adhesion sealing performance of a pressure room board and a diaphram. It is important for reduction of 
thickness nonuniformity to apply the press force to a pressure room board and a diaphram, to press adhesives, and to reduce 
irregularity. When the interval of a pressure room was also fully able to secure the width of face of the crowning of a pressure 
room septum widely, even if it was the conventional composition, the adhesion sealing performance of the crowning of a pressure 
room septum and a diaphram has been secured mostly. 

[0005] These days, the request of high-resolution-izing which raises picture quality is strong. The embodiment of this request is 
increasing the number of pressure rooms which narrows the interval of a pressure room and is prepared in a unit length. In 
connection with a pressure room interval serving as half [ conventional ] s the width of face of a septum crowning also serves as 
abbreviation half. 

[0006] If width of face of a septum crowning is made into an abbreviation half and it pastes up with the conventional composition, 
adhesion sealing performance is not securable with the irregularity of the adhesives which remain slightly. Consequently, the 
pressure leakage by the contiguity pressure room arose, and there was a fault to which an ink discharging performance falls. 
[0007] Moreover, the number of partitions of a piezoelectric device also increases with high-resolution-izing. In order to obtain 
predetermined driving force, fixed width of face is required for the land width of a piezoelectric device. Therefore, remarkable 
flute width reduction is required for increase of the number of partitions of a piezoelectric device. 

[0008] Recessing is performed by the wire saw. Although a narrow wire is used f or ******** } since it is easy to disconnect a 
narrow wire, it cannot apply high tension. For this reason, a wire interval tends to be influenced of few blemishes of the 
piezoelectric device in the time of contacting a piezoelectric device, a chip, etc. Therefore, in ******, there was a fault to which 
gap of a slot position becomes large. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of **** is being able to secure adhesion sealing performance, even if the 
width of face of the crowning of a pressure room septum becomes narrow, and abolishing the pressure leakage by the contiguity 
pressure room. Furthermore, in processing of the narrow slot accompanying increase of the number of partitions of a piezoelectric 
device, it is the thing which secure slot position precision and to do for thing reservation. It is attaining the demand which 
increases the number of pressure rooms prepared in a unit length, and replying to the request of high-resolution-izing of an ink-jet 
head bv both puipose achievement. 
[0010] 

[Means for Solv ing the Problem] The nozzle plate which has two or more nozzle holes which carry out the regurgitation of the ink 
in order to solve the above-mentioned technical problem, The piezoelectric device which it is mostly divided into the same 
number with the number of nozzles, and is the energy source of supply of the ink regurgitation, It has the pressure room board 
which has a slot on the same number mostly with the number of nozzles, and makes this a pressure room, and the diaphram which 
has the island which is an island-like heavy-gage part. It is the ink-jet head which tells the variation rate of a piezoelectric device 
to the ink of the pressure interior of a room by forming a pressure room by joining a pressure room board and a diaphram, and 
joining a diaphram and a piezoelectric device. The number of the islands which are the island-like heavy-gage parts of a diaphram 
is the number of double precision of the pressure room of a pressure room board. The point of the island of No. even joins to the 
crowning of a piezoelectric device, the tooth back of the island of No. odd joins to the crowning of a pressure room board septum, 
and width of face divides into plurality by the first slot where a piezoelectric device is large and it is shallow, and the second deep 
slot where width of face is narrow. 
[0011] 

[Embodiments of the Invention] Drawing 1 is the cross section showing one example of the ink-jet head in connection with this 
invention. A nozzle plate 10 has two or more nozzle holes 12 which carry out the regurgitation of the ink. A piezoelectric device 



20 is the energy source of supply of the ink regurgitation, and is mostly divided into the same number by recessing in nozzle more 
than and a hole 1 2. The pressure room board 30 has a slot on the same number mostly in nozzle more than and a hole 1 2, and 
forms the pressure room which is also ink passage. 

[00 1 2] In drawing 3 , a diaphram 40 has the island 42 which is an island-like heavy-gage part. The number of the islands 42 of a 
diaphram 40 prepares the number of double precision of the pressure room 32 of the pressure room board 30. The point of the 
island 42 of No. even is joined to the free edge 22 of a piezoelectric device 20, and the tooth back of the island 42 of No. odd is 
joined to the crowning 36 of the pressure room board septum 34. 

[00 1 3] The piezoelectric-device flank 28 is formed in the both-sides section of a piezoelectric device 20, and the diaphram flank 
44 which is a heavy- gage part is formed also in the both-sides section of a diaphram 40. 

[0014] The pressure room board 30 forms the pressure room 32 by joining a diaphram 40. After junction of the pressure room 
board 30 and a diaphram 40 applies an epoxy adhesive by screen printing or the imprint method, where the pressure room board 
30 and a diaphram 40 are pressed, it is heated and hardened. 

[00 1 5] The island 42 is formed corresponding to the crowning 36 of the pressure room board 30, and since each island 42 is the 
almost same height, the above-mentioned press force also fully joins the adhesives between a crowning 36 and an island 42, and 
can secure positive adhesion sealing performance. 

[0016] A frame 50 is joined to the pressure room board 30 after junction of a diaphram 40. The junction method of a frame 50 
applies an epoxy adhesive to a frame 50 by screen printing or the imprint method, and pressurizes the pressure room board 30 
and a frame 50 in the state of pinching a diaphram 40. It heats after that and adhesives are stiffened. 

[00 1 7] The same field is made to the field which joins a nozzle plate 10 after the pressure room board 30, the diaphram 40, and 
the frame 50 have been united. A nozzle plate 10 is joined to the finished surface. Junction of a nozzle plate 10 applies an epoxy 
adhesive to the crowning 36 of the pressure room board 30 by screen printing or the imprint method, and carries out heat 
hardening of the nozzle plate 10 in the state of the bottom of press. 

[0018] It joins to an island 42 and the free edge 22 of a piezoelectric device 20, and a diaphram 40 tells the variation rate of a 
piezoelectric device 20 to the ink of the pressure interior of a room. 

[00 1 9] Junction of the free edge 22 of a diaphram 40 and a piezoelectric device 20 applies an epoxy adhesive to the free edge 22 
and the piezoelectric-device flank 28 by screen printing or the imprint method, and presses it to the diaphram 40 joined to the 
pressure room board 30. Simultaneously, since adhesives are applied, pressed and hardened also to the piezoelectric-device flank 
28, the piezoelectric-device flank 28 and the diaphram flank 44 are also joined. 

[0020] The second slot 26 where width of face is narrow and deep is dividing the piezoelectric device 20 into plurality on the 
same axis as the first slot 24 where width of face is wide and shallow, and the first slot. Recessing by the wire saw is performed in 
this example. First, the first large shallow slot 24 with a flute width of about 100 micrometers is processed using a thick wire with 
a diameter of about 90 micrometers. Since strong tension is applied, a thick wire is not influenced by few surface irregularity or 
chips of a piezoelectric device 20, but an exact slot position is possible for it. 

[002 1 ] Next, the second narrow deep slot 26 with a flute width of about 50 micrometers is processed using a narrow wire with a 
diameter of about 40 micrometers. A narrow wire position is set up according to the center section of the first slot 24. Since a 
narrow wire is guided in the first slot 24, an exact slot position is obtained. 

[0022] Moreover, since there is the first slot 24 even if it is the case where the position gap at the time of junction to a 
piezoelectric device 20 and a diaphram 40 arises, the island 42 of an odd number can prevent mechanical contact at the free edge 
22 of a piezoelectric device 20. 
[0023] 

[Effect of the Invention] According to this invention, adhesives can be certainly pressed by the tooth back of the island of No. odd, 
and the crowning of a pressure room board septum. By this, even if the width of face of the crowning of a pressure room board 
septum is narrow, adhesives application nonuniformity is homogenized by the positive press force, and the adhesion sealing 
performance of the crowning of a pressure room board septum and a diaphram can be secured. 

[0024] Moreover, according to this invention, since width of face divides a piezoelectric device into plurality by the first large and 
shallow slot and the second slot where width of face is narrow and deep, a high slot position precision is acquired. Furthermore, 
prevention can perform the contact to a piezoelectric device and the diaphram of an odd number by the size effect of the first slot 
where width of face is wide and shallow, and the number of piezoelectric devices prepared in a unit length can be made [ many ]. 
The increase in the number of pressure rooms prepared in the unit length which narrowed the pressure room interval by this can 
be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the main cross section showing one example of the ink-jet head concerning this invention. 

[Drawing 2] It is the level partial vertical cross section of this example. 

[Drawing 3] It is the important section cross section of this example. 

[Description of Notations] 

10 Nozzle Plate 

20 Piezoelectric Device 

30 Pressure Room Board 

40 Diaphram 

50 Frame 



[Translation done.] 



DERWENT-ACC-NO : 1998-013 657 

DERWENT-WEEK : 19 9802 

COPYRIGHT 1999 DERWENT INFORMATION LTD 

TITLE: Ink jet head for printers - has groove whose 

width is 

varied based on number of surrounding parts 
PATENT -ASSIGNEE : CITIZEN WATCH CO LTD [ CITL] 
PRIORITY-DATA: 1996 JP-0095422 (April 17, 1996) 
PATENT- FAMILY: 

PUB-NO PUB- DATE LANGUAGE 

PAGES MAIN- I PC 

JP 09277527 A October 28, 1997 N/A 004 

B41J 002/045 

APPLICATION-DATA: 

PUB-NO APPL-DESCRIPTOR APPL-NO 

APPL-DATE 

JP 09277527A N/A 1996 JP-0095422 

April 17, 1996 

INT-CL (IPC): B41J002/045, B41J002/055 

ABSTRACTED- PUB-NO: JP 09277527A 
BASIC-ABSTRACT: 

/ The head includes a nozzle plate (10) with a set of nozzles for 
discharging ink 

and a piezoelectric element. (20) supplies energy for the ink discharge. 
A 

pressure chamber plate (30) has a set of grooves equal to the number of 
nozzres 

and a diaphragm (4) with a thick convex shaped surrounding part. A 

pressure • 1 

chamber is formed by the junction of pressure chamber plate and the 
/ diaphragm. 

The piezoelectric element displaces ink to the interior pressure 
chamber by the 

junction of diaphragm and piezoelectric element. The junction is 
formed at the 

/ jf top part of piezoelectric element and pressure chamber plate based on 
the 

number of surrounding parts. The width of groove varies on the same 
axle line 

according to the number of surrounding parts. 

2-° ADVANTAGE - Provides uniform adhesive coating by applying reliable 
pressure . 



11/20/2003, EAST Version: 1.4.1 



Secures effective bonding. Increases groove position accuracy. 
CHOSEN-DRAWING: Dwg . 1/3 

TITLE-TERMS : INK JET HEAD PRINT GROOVE WIDTH VARY BASED NUMBER SURROUND 
PART 

DERWENT-CLASS: P75 T04 V06 

EPI-CODES: T04-G02A; V06-M06D; V06-U04B; 
SECONDARY-ACC-NO : 

Non-CPI Secondary Accession Numbers: N1998-010830 



11/20/2003, EAST Version: 1.4.1 



<i9)h#s«wt (jp) 02) & §§ ^ (a) (nmmm&tt&n 

(43)£tf30 ^9^(ira7)10^28H 



(51)Inta° mi®** Jffi&®m^ FI *85lfcSfSJ5r 

B 4 1 J 2/045 B4 1J 3/04 1 0 3 A 

2/055 1 0 3 C 



zmtm aom ®&m<m.i ol (^ 4 s) 





^13^8-95422 


(71)ffl!3A 


000001980 










(22)ttiE30 


^8^(1898)4^170 




jSEIC8SHi&s5Srt92TB 






(72)fBW& 


Hffl SI* 








^RBf^*^n r ^g6S?840S® -> 











(54) B85H©*&a -f>^iyK?F 



(57) imm 




(2 

1 

L, 

^^<i£BE7Jg|*ifM y^te^-S^ y^i^'x -y 10 
-/ YX'b-oX. 

•C^&^Sr^@i:-rS'f >-'x y K7K. 
[Ifc^paBSrlftHJi] 

[ooon 20 

[0002J 

Tbh. y4*?y =72±<r>T4 vVYte. EEmSSS^OS* 
[00033 EjymLky4 J ry =7 AO#£-f±. EE 7J^ 

[0 0 04 3 S^ateL l£ffifc:J:6ff;*A7**£k&. 
«*co^$A^{i. &jm%.ky4*ryyJ»t<7y&m® 
SaSrfflW-rSSHfc^S. *£A7CD(£*S£te. EE7J 

mmzmmt. mm&x-zti. 

[0005] ®®,SiSS:^)SKe?^^SM 

GL&zftizmi&i&jm&ztmtttzmTbz,. mum 
fsmtfm&wtkKzcvizmK isMnaodt*^ 

[0006] (£3fc<D«Sl£cD£ *t. fmm&rtgt:*)* 

ftk t . irrfrizmzm^mnwaiz x o« 



#^¥9-2 77 527 

2 

tz. 

[00073 it. ®»mJS^cffuff«^^>»»Ba: 

commit. mL\.ym<%tm&£mT'hz. 
[00083 mmntv^^-v-xfrd . mmmxiz 

-tsmt* Kmm?kmaLtz#fj$x'<?)i±mm?<?)mfr 

[00093 

[fM3#fi¥i*LJ:5i:i-!>i!S3 *^)BW«, 

m^ttmmcomxizftofsmmeymzizti^x. m& 
izj:k>. m&^^izmf&B^immtrmia^hm^ 

[00103 

k. sx/umkizfmmzftmztu ^najcox*^ 
x-msmx-bZEmmTk. sx>imummm<m 
ttLz.z*m>m.k-$-&mim.Mk. &mn®x'*> 

•S7M ^>-H5r^-rS^-V77Afc^L. BE^« 
t^-^77Afc?r«^SC:fc-C£EA^}B«L. ^ 

SrBE^J^rtco-f >?l,ztex.h4 yfiSj-yh's. y YX~$> 
->T. ^-\T7 7AC7)^K^^T&Sr>f 

t&vfcKn^m-^k. <®im<m^m-cr>mk 
izx<o. mLtzftmrz. 

[00 113 

[ 5WBiOSIffi<7«B«3 a 1 tt*&91£*>*>*>« 4 >-* 

1 oii. 4 v^ttaj-rsjg&coyx/^i 2^*-r 

S. BE^^2 0»i. 4 >^otSicr>^^-mtmX' 

x>vk 1 2 & t isem(=#mix(= «t o ttsi $ 
ilT^S. e^j^3 o«yx/w?ti 2at»a«nsc«o 

[00 1 23 03tC*JVv£\ ^-^7 7A4 0{±. 

mnux'*>i>T4 7>-K4 2£*rrs. ^^77^4 
ocor-f 7>-H4 2cost«. rnnmwL3o<r>s.um3 2 

KWm=F2 0<7>a*JgS»2 21Z&&L. 3m%xr>T4 =y 



3 

vyai armMS^wmm. 3 a <wm 3 e izms-t 
[0013] ss.m=i-2 o<Dmfmi,ziiSMm i Fm^2 

[00 143 ff7J^g30ti, ^^77A4 0Sri££ 
-f&V-CE7j£3 2£»fi£-t&. £*j£C3 0fc?''f-f 

A4 0 zwmvtiimzim Lwtth . 

[0 0 1 53 £E*SS3 0c7)lI^3 6t^LTr-f 5 

vH4 2^iO««ffJ{ct+^Sni?0. SH3^c&*8? 

[ 0 0 1 6 3 BE7)M*£3 0 i: ^^75A4 0<O8h=* 
ft. 7l^-A5 0^«^-TS. 7U-A5 0C0g^-^ 

*M&nn&fHii u r-f 5A4 o £&tf*tires 

*^K3 0t7W-A5 0iSDffi^-S. -ecOf^Cjll^L- 

[00173 E^^&30tr^ J ry^M.4 0byu- 
A5 Otf-Hfck&ofcflBg-C. y X/MS 1 0 Srg^-fS 

®SrP— ffi^ttJiff^. -ecottJiffit^ yxfumioz 
«£mu yx^«cio^«iffTit<s-cjnig«ia^s. 

[0 0 183 ^t75A4 0ll T-f 9>-K4 2tJE 
«*7-2O0>BliliaS2 2fc«&U ^^^2 0^ 

[00 193 r>f t75A4 0 tSMM^ 0*>Se&S8 
gP2 2tfO^»i. a*SSgP2 2fcff«^^TOSP2 8l=J: 

E7J^ig3 0Kite3*ub4 r 4-\'7?.&4 OtcffEE-r 
2.. HB*<^ E^^m2 8{ct,fi^Sll$:^mL#E 
U^-rS<OT\ £EmSflBa52 8t^^77Afigg8 
4 4{,S^il6. 

[00203 ff«^2 0»±. Ci*iJ!A<^V^-<0»2 

4 1 . sg-oigt m-t&m±.xmw< m^-<r>m 2 
6 1 iz x •) . ts&ttfS'j lx^z. *mmmxu. n 



(3) *5f§B s F9-2 77 5 27 

4 

Aim(0*^7>(t-Jfflt#§» 1 0 0^m£0£<a^ 

m—<7)ffi 2 4 fcimi-r & . ±v *v >r -v- «&^?ja*6n 

£Emig^2 0^HOi3-r*^DaQ Ji ?'^: 

[00213 act:. mmh4 0vm<?m.w4 j r-*m 
\> >?sca#j 5 0 jm mam \ vggv com 2 6 fcim-r & . 

Wwi^-UOtti* m-^«i2 4^+jfca^i>^T 
^5&tS. «BOV>f-V-ii^-<7)«2 4{C^5flSO 
10 T\ JEm:iS®mtf&t>ti2>. 

[00 2 2] 2 0k^-\'75A4 0k 

2 0<oa*3ga52 2k<nmm*%&im±X'ZZ. 
[00233 

ntffitzj}m.w$m<?>T%$tiz£ ommmzmmizwrn 

[00243 *mUzitlt£. ffim^^F Srd^JE 

ftm-?z><r>x\ n\M&miwfiftt>ti&. set:, d# 

*mm$£m>fzm&&2wzmvzf&jm$Lc>>imaz 
[013 *?tmi.z&i>h4 ^in;*. -y very— mm 

[023 *S36^*^^i:»Hi0T'fc S . 

[ a 3 3 ^^fisg^OTrffia-cft & . 

1 o yx/Hg 

2 0 EMM=f- 

3 0 ETJ^IR 

4 0 /^^77A 
40 5 0 7W-A 



(4) 




